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trast, have approached their data largely from an analysis of the develop-
ment of the structure and function of particular reflex systems. Both
"schools" recognize the biochemical and mechanical foundations of earli-
est activity in lower species and in embryonic and fetal stages of the higher
forms of animal life, but the latter group scout the easy assumptions of
some sort of original total organic behavior until we have examined more
closely the specific sensory receptors and action patterns which arise in
various parts of the body in its attempt at adjustment to its environment.
The fundamental neurological development, especially the co-ordination
of sensory with muscular patterns, depends upon the growth and extension
of nerve fibers and upon dendrite-axon connections arising with the bipblar
development of neural cells. Moreover, mass activity due to irradiation and
lack of connections of central neurons may well precede more specific
linkage of stimulus-response mechanisms in specialized areas or limbs.
Finally, co-ordination and integration depend upon an interplay through
the central neurons of proprioceptive, interoceptive, exteroceptive, and
nociceptive stimulation. But this does not, it seems to me, completely wipe
out the importance of the reflex arc as a convenient concept. We need not
and do not hold to a principle of mere addition of one reflex to another
and so on until larger total patterns arise. The reflexes are co-ordinated
through the central or adjuster neurons. The extremes of the reflex-arc
school perhaps reflect the overemphasis upon the mere stimulus-response
study of behavior fostered so ardently by J. B. Watson (1919) and his
disciples. As Carmichael (1933, pp. 141-142) well states:
"... The explanation of behavior will hardly be advanced by saying that the 'nerv-
ous system operates as a whole/ Unquestionably, in the human fetus as in the -human
adult there are functions which can never be understood hi isolation, but by looking
at the totality alone the specific long, short, homolateral, and heterolateral skin re-
flexes, the face, hand, and foot reflexes, the mucous-membrane and tendon reflexes,
the proprioceptor and static reflexes, and the many other specific responses of the fetus
will never be scientifically explained. Because an early concept of the reflex was
inadequate seems to be no reason to assert that there is no truth in the general view
that behavior involves relationships between stimulation and response, some of which .
are more variable and some more specific than others.
"Certainly there have been ill-judged efforts to make behavior seem simpler than
it is___It seems at present... that so far as the .fetus is concerned there can be little
doubt that an adequate explanation of its behavior at every stage in its development
must be given in terms of the dynamics of its total organization. Such dynamics, how-
ever, can be expressed only in terms of as adequate a knowledge of the relevance and
particular structures and functions of the organism as possible. Any response can be
understood only if it is recognized that it may not be the result alone of the most
obvious stimulus that is apparently calling it out, but rather that it may be a resultant
of the total interoceptive, proprioceptive, and exteroceptive stimulation of the mo-
ment.'*